Adrenocortical response to adrenocorticotropin in heterozygous familial hypercholesterolemia.
Receptor-mediated uptake of low density lipoproteins (LDL) provides an important source of cholesterol for corticosteroid synthesis by human adrenocortical cells grown in tissue culture. Recent studies have indicated an impaired adrenocortical response to prolonged ACTH stimulation in patients with abetalipoproteinemia (who lack plasma LDL) and in patients with homozygous familial hypercholesterolemia (FH), who have a virtual absence of high affinity LDL receptors. In the present study we examined parameters of adrenocortical function in four women with well characterized heterozygous FH to assess whether a 50% reduction in the number of LDL receptors measured in vitro influenced the response of the adrenal cortex to prolonged stimulation with ACTH. Biochemical studies of the binding, internalization, and degradation of [125I]LDL were undertaken in cultured skin fibroblasts from each patient, and all patients had reduced LDL receptor activity. The adrenocortical response to a 36-h iv infusion of alpha ACTH-(1-24) (Cortrosyn) was evaluated in the four patients with heterozygous FH and in five normal women. Stimulation with iv ACTH resulted in rapid increases in the serum concentrations of cortisol in both groups and plateau concentrations of 55-60 micrograms/dl. The rates of increase and the plateau concentrations were similar in the control and FH patients. Similarly, rates of excretion of 17-hydroxycorticosteroids and cortisol were similar in the normal subjects and FH patients. These results indicate that a 50% reduction in the number of high affinity LDL receptors due to the presence of one abnormal gene at the LDL receptor locus does not result in any impairment in the delivery of cholesterol to the adrenal cortex during conditions of maximal corticosteroid production.